Abstract: Expansion of the wildland-urban interface in countries in the European Mediterranean basin is increasing vulnerability to forest fires. Despite more effective extinction systems, this is still a growing problem. This article defends the importance of spatial planning (land-use and urban planning) and the need for systematic intervention to mitigate this wildfire risk. A critical review of the current situation, noting intervention focused on buildings and plots and insufficient action on intermediate spatial scales, is followed by the presentation of significant and relevant experiences in the European context.
Introduction
The growing risk of forest fires and the substantial material losses related to them cause mounting public alarm in the European Mediterranean area. The increasingly serious and complex nature of these episodes of environmental instability has been related to various socio-spatial dynamics, 578/616 including rural depopulation, increased urban sprawl and/or specific land-use land-cover (LULC) changes (Moritz et al. 2014 ). The close relationship between the evolving risk of forest fire and spatial dynamics explains the shift in the main challenges in risk-management of these events in recent decades.
Studies of fire activity trends in some European countries highlight existing discontinuities which suggest the role played by various factors with varying importance at each point in time in this evolution (Moreno et al. 2014 ). In the second half of the 20 th century, fuel accumulation from abandoned agricultural activity, and the progressive growth of natural vegetation resulting from both natural regeneration and repopulation, increased the landscape fire-hazard due to the spatial continuity of highly flammable vegetation over large areas (Moreira et al. 2011 ). The result of these changes was an increase in wildfires, while deforestation and densification processes turned into more significant LULC changes, further increasing the fire-hazard (Viedma et al. 2015) . Over the last 25 years, the factors explaining the process of agricultural abandonment have varied and this process is increasingly affecting areas near populated settlements (Bakker & Veldkamp 2012). Added to this, the ongoing expansion of urbanisation is characterised by high spatial dispersion (EEA 2016), and there is clear evidence of far more wildland-urban interface (WUI) scenarios, and therefore a higher fire risk (Martínez et al. 2009 ). As a result, the largest area currently burned by wildfires in the European Mediterranean zone coincides with the most densely populated areas (Moritz et al. 2014 ).
Fig 1. Wildland-urban interface (WUI) progression on the Mediterranean coast (Alicante, Spain).
The main focus of attention is therefore shifting from the forested/agricultural frontier, with the crisis of the traditional agricultural model triggering intense changes in fire regimes, to the periurban interface, with the growing importance of fires which affect or may affect urban built-up areas (Galiana 2012 ). This process is especially intense in the European Mediterranean area, an important demographic hub with a high demand for residential provision, especially in urban and coastal areas where potential inhabitants are absorbed primarily into peri-urban and nearby rural zones ( Fig. 1 and 2 ). The result, just as in California or Australia, is that the vulnerability of residential properties to wildfires merits widespread attention in policy-making, the media and scientific literature, with potential, increasing severe fire conditions in view of climate change and projected housing developments (Syphard et al. 2013 ).
Fig 2. WUI progression in metropolitan areas (Madrid, Spain).
It is important here to point out how these urban development processes operate within a context of fire risk denial, both in public planning and individual human behaviour, with negative results for risk management. The attitudes adopted to the environmental challenge posed by the increase in urban sprawl are paradoxical. There is widespread consensus that wildfires are the main evidence of the environmental instability provoked by this type of spatial development in the Mediterranean area. Nevertheless, the discourse on low density urban development processes, and the perception that they are one of the main causes of non-sustainability, normally cites various negative factors (economic and functional inefficiency, social segregation, negative environmental impact (e.g., Indovina 2007) but does not mention how they contribute to increased vulnerability to wildfire risk. This presents a territorial problem which is approached in purely sectorial planning terms (forestry, urban development, civil protection, and especially environmental) and with a preferred action scope on a local scale. This is a delicate, complex question which should be addressed on various scales (land plot, urban planning, municipal area or forest-based, depending on the logical, dynamic contexts pertaining in each of these), adopting an integrated or global approach (Fischer et al. 2016 ). This territorial, multi-scale approach is particularly difficult within an official framework which is markedly sectorial, and where the scope for action is almost exclusively on a local scale.
Our working hypothesis is that, in the current situation, reducing vulnerability to fires requires decisive action to solve the problem of forest interfaces and that this intervention should come about within the framework of land-use planning in a multi-scale approach. Traditional fire-risk reduction focusing on fire suppression continues to dominate fire management, using evergreater financial resources, but has not managed to reduce the scope of the problem. This article aims to contribute to the current fire management debate from a global, territorial viewpoint.
Reducing vulnerability in the wildland-urban interface. Current situation and new perspectives
Wildfire management to date has been almost exclusively reactive. The politicians and technicians responsible prefer to prioritise short term objectives, in response to growing social pressure. This means that efforts focus on extinction, developing extremely sophisticated, 580/616 efficient techniques to ensure the rapid suppression of most fire episodes. However, the problem is not solved: some fires overwhelm the response capacity of the extinction systems, causing increasingly important and complex episodes. For this reason, in scientific and technical circles there is an increasing awareness that efforts should be redirected to systemic influences on fire risk (land-use planning, climate change, active resource management) (Smith et al. 2016 ) to achieve a sustainable coexistence with fire.
In terms of this co-existence with fire, urban growth is clearly non-compatible with forest fires in some environments. Faced with the evidence that past land-use decision making allowed large scale house building in fire-prone areas (Pincetl et al. 2008 ), the need is emerging for an urgent, serious reassessment of urban planning and building in fire risk areas to halt further expansion of this problem (Moritz & Stephens 2008; Moritz et al. 2014 ). Careful consideration should be given in land-use planning to the relationship between population settlements and the risk of forest fires. An urgent approach is essential to both the problem of the placing of new urban developments and to their formal shaping to reduce their risk exposure. But the aim of reducing vulnerability should also include how to deal with the status quo, taking appropriate action to deal with forest fuels in interface zones and preparing these communities to co-exist with the implicit risk (Syphard et al. 2013 ).
Management strategies for WUI based in land use controls and fuel load reduction
In recent years, the idea that land-use planning at different scales must respond to important future wildfire challenges has gained support in an urban development model marked by growing dispersion and the possible negative effects of climate change. Analysis of the different viewpoints shows that the concepts of resilience, vulnerability and risk predominate in the public policy debate in many countries, in a scenario dominated by the critical role of future disasters directly related to climate change (flooding, drought, wildfires) (Hughes & Mercer, 2009 ).
A future forest fire scenario is envisaged where the combination of higher temperatures, lower precipitation, increased evaporation and less runoff will lead to an increased number of days with extreme fire risk, requiring different policies from those in place to date (Buxton et al. 2011) . In this context, Australia (the world region most affected by forest fires) is a clear example of the importance given recently to spatial planning, facilitating adaptation to climate change, particularly in preparation for the increased probability and virulence of extreme climatic events (Bond & Mercer 2014 ).
The special significance of climate change for spatial planning and the need to adopt strategies to mitigate its long-term effects, based on land-use planning (especially more sensible location of houses and other urban developments), coincide with enhanced approaches to the concept of green infrastructure. The introduction of new principles and values in the definition of green infrastructure (understood as land exempt from urban development processes), makes risk prevention an essential conformation and management criterion, together with ecological connectivity through protected agricultural and forest areas and landscape preservation.
With this approach, an analysis of practices shows how mandatory instruments are set in motion in reactive response to situations of extraordinary emergency. Thus, for example, after the serious events in summer 2009, the state of Victoria acknowledged the need for a mandatory plan to deal with fire risk (identified in the Victorian Bushfire Royal Commission report), which led to the introduction of new planning scheme requirements in 2011 (Holland et al. 2013) . Similarly, the catastrophic fire event in the Var region (French Mediterranean coast) in 2003 was followed by the exceptional interest shown by the national government in developing plans to restrict urban development in high risk areas, reflected in Plans de Prévention des risques d'incendie de forêt (an environmentally based document which takes legal precedence over local urban planning schemes) (Bouisset 2011 , Fig. 3 ). In short, based on the sustainability discourse and the need to adapt to climate change, and in reaction to the succession of extraordinary events with high social impact, a new wildfire prevention perspective is emerging. This is reflected in new land-use planning and management measures promoting passive protection against wildfires in WUIs based on land use controls, particularly restrictions and limitations on new urban developments.
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Dealing with interface situations based on risk/vulnerability assessment
Just as in other areas of risk management, the management of wildfire risk begins with an assessment of wildfire event probability, and the susceptibility of highly valued resources and assets to wildfire (Calkin et al. 2014 ). This assessment can be carried out from different standpoints (risk, hazard, vulnerability).
Studies of wildfire risk at the WUI often calculate the statistical relationship between ignition and WUI characteristics (building density, distance to urban area and anthropogenic land use). Haight et al. examined the relative risk of severe wildfire at the WUI based on a combination of fuels, historic fire regimes, and housing density (Haight et al. 2004) . In contrast, studies of WUI wildfire hazard typically model potential wildfire intensity or exposure based on factors such as vegetation, topography and housing density. To determine the spatial distribution of potential wildfire risk, different solutions have been proposed to model critical hazard and risk variables (validated with the regional historical wildfire pattern). For example, in the Lein & Stump approach, wildfire potential is the result of ignition potential based on flammability and exposure to ignition vectors calculated from a conceptual model of significant variables associated with the threat of wildfire.
The factors used in the conceptual model were solar radiation, topographic humidity, fuel, population density and distance from roads. Using this model, planners and policy makers can develop more effective strategies to manage ex-urban development within the WUI and reduce vulnerability to wildfire hazard (Lein & Stump 2009 ).
Current research on the spatial dimension of risk tends to prefer an approach based on analysis of hazard-related vulnerability. Vulnerability models based on operational objectives consider: a) vulnerability factors (awareness); b) more effective preventive actions using a territorial approach adapted to the local context (Galiana-Martin & Karlsson 2012). Hierarchical and thematic mapping enables an integrated approach to the problem, and the disaggregation and spatial representation of the main factors involved. Defining these factors is of maximum importance and must be carried out using operational values to set up prevention and suppression tasks (Galiana-Martin and Karlsson 2012).
However, these landscape-scale assessments cannot be reliably applied to individual buildings or neighbourhoods (Platt 2014) . This is primarily because wildfire hazard for structures is mainly determined by local rather than by landscape factors (Cohen 2010).
Reducing vulnerability: ex ante and ex post
Vulnerability reduction can be divided into two types depending on when it is actioned. The first type is ex ante action to avoid fire spread: the aim here is to leave the most exposed zones undeveloped and, in general terms, to restrict development patterns in risk-prone areas. In fact, this means devising a common sense territorial model. The second type is ex post action, adapting the existing situation or status quo to reduce vulnerability in these areas, acting on the fuel load (in both the forest and in building materials).
The most common management strategy is to control or reduce fuel, to solve the problem. Two main actions can be taken: fuel reduction in the forest surrounding the WUI to provide a 'defensible space' or safe protection opportunity for homes during a wildfire; and action taken by homeowners to reduce the flammability of their property and its immediate surroundings, and ensure accessibility for firefighters to provide further protection (Kennedy & Johnson 2014, Fig. 4 and 5).
The two main objectives of fuel risk treatment are to reduce wildfire intensity and severity within treated areas, and to reduce the probability of fire occurrence beyond treated areas by limiting fire spread rates and/or enhancing suppression effectiveness. The dimensions are normally determined through experimental studies, depending on the environmental characteristics and the protection objective, or with statistical analysis of past fire patterns to predict and map the likelihood of wildfires spreading to the urban interface (Price et al. 2015) . Cost-effective simulation models applied to various preventive treatments are useful tools when adopting appropriate measures to mitigate fire effects in built-up areas (Stockmann et al. 2010 ). 
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The consensus is that significant investment is required to manage fuels and prevent ignition on a large landscape scale, and that the resources needed are always limited. Lafortezza et al. (2015) proposed an indicator to prioritise management intervention by integrating social, economic and ecological factors, applied to a case study in southern Italy. Their results highlight the need to prioritise fuel removal in densely populated landscapes, thus maximising the ratio of number of inhabitants exposed to wildfire suppression/ euros spent on fuel removal.
In North America, expenditure on reducing wildfire risk has increased significantly since 2001, and is mainly spent on reducing WUI-related fuel. The US LANDFIRE program is intended to identify and prioritise high-risk areas; however, final decisions are largely dependent on 'cronyism and politics-as-usual' (Colburn 2008 ). In fact, there is no standard method to identify and prioritise communities according to risk level. There are different approaches to defining where and what type of forest areas are eligible for fuel removal in terms of fire suppression. Methods to allocate fuel treatments usually deal with a range of criteria (fuel load, landscape patterns, house density, road density, population density) (Elia et al. 2014 ). On the other hand, there is only a limited understanding of how these fuel treatments affect the strategic protection of communities from wildfire in interface areas.
In Europe, the most common approach is fuel reduction, with a mandatory requirement to clear a security perimeter of variable width around urban developments to reduce wildfire intensity. The relevant legal provisions in Spain include forestry regulations, Building Codes, or wildfire regulations (Galiana 2012) (Box 2, Fig. 3 ). Similar measures are found in French, Portuguese or Italian forestry regulations, which define a mandatory cleared contact zone. In the Mediterranean region, fuel reduction based on treatment of built structures and their immediate surroundings reveals limited critical criteria in the imported approach to the problem.
In conclusion, reducing vulnerability by treating built structures and the surrounding areas involves an imported and simply adapted approach, with little critical consideration. This leads to an ongoing focus on structure ignition rather than on the complexity this implies for suppression: this means that intervention strategies are essentially conditioned by the priority given to buildings, simultaneous defence of multiple dwellings and mass evacuation.
WUI management strategies. Examples of good practice
The evolution of management strategies in the US and Australia, where for several decades WUIs have been considered priority areas for wildfire prevention and readiness, is an indicator of future management needs for these areas in the Mediterranean region. Fuel reduction in forested land adjacent to built-up areas and emergency evacuation are priorities in prevention policy (Haight et al. 2004 ). The choice of risk mitigation options is based on defining appropriate wildfire management objectives, and how risk mitigation options differ realistically in terms of cost, likely effectiveness, and the appropriate identification of who is responsible (Calkin et al. 2014 ).
Cutting down home losses has traditionally been a priority in WUI management. A significant proportion of management activity addresses home ignition conditions. However, perception of WUI fire disasters as a wildfire control problem rather than a home ignition problem is gradually gaining ground. From this viewpoint, reducing the risk of residential property loss should not only include increased resistance to ignition, but also reduced wildfire occurrence, size and intensity, or reduced human settlement in fire-prone areas (Calkin et al. 2014 ). The analysis of structures affected by wildfire in the past offers interesting conclusions on how to approach risk reduction in future residential developments (Syphard et al. 2013 ). This is no easy task: the rapidly evolving risk levels detected in land areas traditionally used for residential development require planning which can adapt iteratively to risks (Bardsley et al. 2015 ).
The need for a spatial planning approach
If we consider WUIs as the result of a process of scattered urban development and the progression of forested areas, then the profile of adaptable planning is intervention to prevent the spread of this process: the goal is to reduce urban development in the areas of highest exposure and, in general terms, to establish restrictions and suitable development patterns in 585/616 areas at risk. Imposing building restrictions is the most effective way to limit the scope of the problem, whether this means a direct ban on construction in high risk areas, or drawing up building specifications to ensure defence if wildfires occur (including e.g., an adequate road network or the use of specific materials).
The limits to property rights involved mean this approach requires sound arguments, as this is the only way to legalise the process. These arguments are usually formulated from sector-based considerations of the problem (forestry and environmental regulations; and to a lesser extent civil protection).
These restrictions on urban development and building must be carried out at different scales, ranging from intermediate or supra-local, local or municipal urban development, down to the building plot and the building itself. A widespread approach suggests that, while being recognised as unavoidable that a small number of events will develop into particularly large wildland fires exceeding suppression capacity, disaster prevention in wildland-urban interfaces must focus on reducing the problem severity by reducing the ignition potential of built structures (Mell et al., 2010) . Thus, the main scale of intervention would be the Home Ignition Zone, i.e. the buildings themselves and their immediate surroundings. More recent, broader-scale approaches, which tend to ban certain uses in particularly sensitive wildfire-prone areas, are finding it difficult to gain ground.
Intermediate and local scale spatial planning
A supralocal approach is required to this problem which clearly exceeds municipal boundaries, but this comes into conflict with the regulatory framework of spatial planning, whose preferential (and sometimes only) scope of application for mandatory regulations is on the local/municipal scale. However, a consistent prevention policy requires the overall integration of the forests and urban areas affected to achieve coherence, which cannot result from a purely municipal approach.
Thus, planning at a supralocal level must move to adopting a strategic perspective to detect and regulate processes with the most relevant implications. The planning role should be to rationalise these processes, coordinating space and time-bound risk management at this level (Galiana, 2012 In the state of Victoria (Australia), the Victorian Planning Provisions (VPP) advance this coherence. The mitigation strategy in high risk areas, identified by the Country Fire Authority (CFA), is implemented by establishing restrictive zoning: the Wildfire Management Overlay (WMO), or from 2011 the Bushfire Management Overlay (BMO). The WMO operated as a regulatory mechanism in local planning schemes, to provide a decision-making tool for the concession of town planning and building authorisation. Whether or not the protection objectives were met in licence applications, passed by the CFA, was assessed by monitoring a series of specific criteria for the placing and design of the housing, water points, vegetation management and access. It was applied until 2009 in a discretional and permissive approach, provoking numerous lawsuits and inconsistent decisions, and has not prevented increased housing development in high-risk zones (Buxton et al. 2011 ). Nevertheless, its influence on the mitigation of the damage caused by the 2009 fires should not be underrated: the housing built within this regulation framework presents a considerably lower percentage of houses destroyed than in the high-risk area affected as a whole (Holland et al., 2013) . However, the extreme events of 2009 prompted its amendment in 2011, prioritising human lives over any other criteria and adopting a precautionary approach to new developments. The WMO was replaced by the BMO, much more normative and binding in operation, which continues to apply fundamental criteria of placing and design, water points, access routes, etc. It establishes the concept of 'defensible space', an area surrounding the house which allows active defence by the occupants and fire services (Holland et al., 2013) .
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The local/municipal scale is the main scope of application for provision of mandatory and executive decisions on urban development processes. The first measure taken at municipal level should be to identify risk areas clearly and define the most appropriate sectors for new developments. Planning in these areas must address a wide, complex range of issues (growth predictions, risks affecting the territory, preserving farmland), which may lead to the choice of forestry sectors as the most appropriate response to the demand for new housing, stating that these areas are highly regarded in terms of living standards, especially for low-density building developments, influences this choice.
Identifying risk areas must certainly be based on zoning in sectorial and environmental planning, and highlight the high risk involved in building in those areas, banning construction or setting strict building conditions. While other types of disaster, such as flooding, are usually taken into account in urban planning documents through well-defined protocols, wildfire risk is not. In zones badly affected by fires and intense urban sprawl processes (e.g. peri-urban zones in SE Australia), an important debate is underway on whether housing development should be banned or restricted in high risk areas (Bond & Mercer 2014) , but even in these cases a total ban on building is exceptional when based only on risk assessment. Simulations of the influence of restrictive land use policy on wildfire risk for the WUI clearly show the positive effects expected (Paveglio et al. 2013) ; this is also true for land conservation purchase practices on a county scale (Butsic et al. 2017 ).
An alternative approach to the problem, not based on strict zoning but on assuming certain criteria for urban development, enabling better adaptation to the fire regime, is being trialled in (Fig. 6 ).
Fig 6. Urban designs to be avoided: several characteristic forms of urban sprawl should be avoided to reduce contact zones between houses and vegetation (Lévy and Broussus 2007).
The scarce examples of mandatory planning include the French Plans de prévention des risques naturels (Risques d'incendies de forêt) (PPRIF)
. These are specific regulatory measures reflected in the 1995 Code de l'Environnement, allowing demarcation of affected areas and prescribing prevention measures for them. These are the standard reference documents for considering risks in local planning, as they are mandatory, take precedence over other planning types, and must be annexed to the appropriate urban plan at municipal level (Plan Local d'Urbanisme). The Albères Massif in Eastern Pyrenees (France), characterised by house developments in highly vulnerable forest, was the scenario for the roll-out of these mechanisms. The PPRIF put a stop to the increasing density of these developments, although there were significant complaints from local people and municipal authorities (Bouisset 2011) (Fig. 4) .
Urban development and plot treatment
Intervention on an urban development scale has occurred since the earliest transformation of rural into urban areas, and is essential to organise residential areas at the forest interface with planning adapted to existing hazards, to reduce risk to acceptable levels. Despite the generally 587/616 acknowledged significance of urban planning and design in terms of fire suppression, it is remarkable how little research has been done into the problems of access roads and the morphology of urban developments, compared with plot-scale intervention in the home ignition zone. There is only a well-established tradition of this research in the US, with relevant conclusions translated into regulations or guidelines (Bond & Mercer 2014) , especially in the context of evacuation route capacity and the need to limit residential building (Cova 2005 , Cova et al. 2013 Description. The interface aménagée against the risk of forest fire is a specially created buffer zone, subjected to induced forest fire, between the natural fuel environment and the area of human activity, to reduce risks. The interface is envisaged as permanent protection that benefits both man-made infrastructure (housing, commercial or industrial projects) and the natural environment. It combines permanent, specific facilities (traffic lane for fire services, water points) and mandatory clearing to create and maintain the cleared buffer strip to standards set by the prefectural regulations. This mixed system is particularly suitable for existing large, enclosed installations (photovoltaic plants). This protective measure may form part of a voluntary approach but is usually a compulsory condition for official authorisation or approval.
Effects. Increased awareness of the need to coordinate different activities (planning, forestry, civil protection). Established procedure for coordination between different official administrative levels (National, Départemental and municipal) and a partnership scheme integrating technical, administrative and political bodies. Better adapted new urban developments.
Evaluation. High transferability. Weakness : ongoing, proactive efforts are needed to obtain public support.
Left. Example of interface aménagée. Right. Example of interface aménagée included in urban planning (N. Natural area. U. Built area) Documentation. a) Normalization Guide for WUI management http://www.gard.gouv.fr/Politiques-publiques/Securite-et-protection-de-lapopulation/Risques/Gestion-du-risque-feu-de-foret/Prevention-du-risque-feu-de-foret; b) Fascicule technique Interfaces aménagées forêt-habitat http://www.ofme.org/documents/textesdfci/PDPFCI/PDPFCI_30_Annexe8.pdf
Most guides and recommendations, whether prescriptive or indicative, include design criteria for vegetation management (in buffer areas, at development and plot scales), road design and emergency access routes (perimeter roads, turn radius, slopes), and water supply; and they also include the need to consider urban developments on a landscape scale, taking advantages of improved defence opportunities.
In general, the standard urban pattern is not questioned (low-density, single-unit residential developments), and there are few claims for other, better-adapted design solutions: urban shapes 588/616 that minimise contact with wildland, integrating interfaces into the town planning operation, and designing them as functions where maintenance is ensured (recreational parks, golf courses) (Lévy & Broussus 2007) (Fig. 6 ). Actions to mitigate risk in interface areas focus mainly on plot and building treatment. The aim of most experimental research and analysis of how built-up areas are affected during important events is to assess the behaviour of structures during a fire event, and in particular to check how they resist different propagation modes (radiant heat, flying embers). The conclusions obtained from these studies have been incorporated into various building regulations (materials, structural design) and surrounding complementary facilities (internal gardens, types of plot enclosure).
The official building licence is the tool used to check that new buildings comply with current legislation, generic (urban and building codes) and specific planning regulations for the treatment of particularly sensitive high wildfire risk areas.
Mitigation techniques for treating the existing situation
Although in exceptional cases proposals have been made to transfer population out of exceptionally high risk areas (recommended by the Victorian Bushfires Royal Commission after the catastrophic events of 2009 in Australia), the response of public bodies, rather than attempting to halt this WUI expansion process, has been to act on fuels, controlling or reducing them to solve the problem, and to promote better preparedness of the communities who live in these vulnerable zones.
This view of damage mitigation requires raising awareness of people living in risk-prone areas to an appropriate level. Attempts have been made to involve owners and communities as directly responsible for adapting their homes to the existing hazard conditions, within a broader approach based on the roll-out of self-protection mechanisms. Many handbooks, guidelines, and recommendations coincide on some concepts, classifying the recommended treatment of structures and vegetable fuels, to reduce vulnerability and improve defences. The key concept is a defensible space: the firebreak area between a structure and fire, which in normal conditions creates a safe area to reduce or stop the fire spreading towards the structure (by direct flames or radiant heat) (Fig. 5 ).
On the other hand, mandatory clearing of a security buffer zones of varying width around residential developments to reduce fire intensity is commonplace in these areas. This may be included in forest or fire protection regulations or in the Building Code (Galiana, 2012). 
Conclusions
There is consensus that WUI expansion is the most influential dynamic in the context of increasing vulnerability to forest fires in European countries in the Mediterranean basin. Increasing urban development in contact with forested zones causes more ignition events. The fires affecting these developed zones may turn into very complex emergencies for the extinction crews (with mass evacuations and many different buildings to be defended simultaneously), and often exceed their response capacity.
To date, risk management has been markedly reactive, focused on reinforcing extinction systems to obtain immediate results. Although there has been important investment in recent years, the problem is becoming increasingly acute, and the number and complexity of the urban-forest fire episodes continues to grow. In this situation, discourses are emerging from different viewpoints, defining practices which defend the need to advance towards a coexistence with fire. Faced with the inevitability of fires, what must be achieved is lower vulnerability to them, by devising long-term strategies which help to mitigate the problem.
To reduce vulnerability fire risk must be included in land-use planning practice at different spatial scales. The questions which must be asked include which zones should be developed and which not; how this development should take place; and how the buildings should be designed. These questions of 'placing and shaping' can and should be approached from land-use planning. However, action has not progressed beyond treatment of built structures, plots and their surrounding areas, and there are few genuinely proactive approaches.
The reasons for this are complex. The inclusion of the WUI concept from other cultures (US, Australia) was implemented without sufficient adaptation to the European status quo. The same occurred with the approaches to the problem, defined from cultural positions in which imposing restrictions on building development is an exception. This is not the case in Mediterranean Europe, where there is general acceptance of restrictions on the right to build for environmental reasons. However, in contrast to other risks (e.g. flooding) which are fully integrated, urban planning does not include forest fire risk. Political barriers are strengthened by the rejection of the technical experts, many of whom are not ready to implement wildfire management through planning controls, and in short, are not trained in fire behaviour science.
The main aim in treatment and adaptation of existing situation is damage mitigation. Most interventions deal with scattered residential developments in forest areas and include: perimeter protective buffer strips to reduce wildfire intensity, self-protection plans and guidelines on good practice for plot management. Specific objectives include: to reduce the vulnerability of homes in the WUI; to spread risk reduction from urban developments to wildland areas; to make firefighter intervention easier and safer.
The WUI problem continues to be associated almost exclusively with forest fires. Thus, intervention is focused mainly on initiatives taken by forest and fire managers. These initiatives are mostly linked to technical services which encourage a high level of voluntary participation, but are largely unconnected with other areas or with the wider public. The role of official bodies is essential to provide funding, technical and administrative support. The management and processing at each stage of the administrative procedures needed to implement the planned measures is expensive because concerted efforts are required to convince public opinion. Home owners do not assume direct responsibility for the treatment of the peripheral WUI zones, as this is the responsibility of the authorities and the cost of the work largely depends on public funds.
Initiatives to increase public awareness focus on intervention in well-defined communities located in the WUI zones including technical information sessions individually addressed to housing development residents and house-to-house distribution of a manual of self-protection measures in the event of forest fire. There is, however, no general awareness of the problem in other interest groups (citizens, councillors, town planners and other spatial managers). Increased awareness of the need to coordinate planning, forestry and civil protection procedures is essential, with official coordination of urban planning, forestry and environmental codes, to promote voluntary or mandatory management actions in WUI.
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